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(57) Abstract: Liquid is supplied by a supply mechanism (72) to between a lens (42) and a wafer (W) on a stage via a supply port 
(36) on one side of the lens (42), and the liquid is recovered by the recovering mechanism (74) via a recovery tube (52) on the other 
side of the lens (42). When the supply and the recovery of the liquid are carried out concurrently, a liquid (always recirculating) of a 
specified amount is retained between the lens (42) and the substrate (W ) on the stage. Therefore when an exposure is made (pattern 
transfer onto the substrate) with this condition kept, an immersion method is applicable to allow a pattern to be transferred on the 
substrate with a good accuracy. When the liquid leaks out from under the lower end (32g) a peripheral wall, the liquid not recovered 
is recovered by an auxiliary recovering mechanism (76) via a slit (32h 3 or 32^). Accordingly, no liquid will remain on the substrate. 
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jig 3 2 f (D^fflSroTM (35£iiBfl3 2 giSflMMJO OttSli* T^(~fT 
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iwsni2oiz«j:oTtt«i*tL5. ztoms. ttmr&'<)i<76 2 btfMttffi® 
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£*VCl^Se C©i:£. 7KO)3ittLCD^|Sl(i. ^X/nWC7>^S^Ir1S d (+y^ 
CCDii^. TKCDSSil. SSJtft^lCjsoTtt. J^il3 2 f <D3§tb£fl 3 2 g O^: 

^h3 2h 3 rtl=%IIIMMrc*l*±lf MfiftHIilxge o 3 £ 

# LT KffiSMKSW 7 6 IZ cfc o TJtffiflftSI **U*H»l=#ai **L*.-rft*>% s 

BttL**in=, H83 2 gOnilltSttaiLfcjftflstt. «tt@JR«6 o 3 lz«ky 

X4 2 0>±a«izitri£a)ffiiiii ( he ©awn tfft&-r&tz&b. *©»>x/\wic 
-rfcfc>*>. Mf5 8tb>X4 2Fit, *©4»©ftj&£Eiiijrr<&<fc3i::LT 

o T ^ x/ \w± \z&& £ ft -5 / - > ©4£ it-T & d i: L> c 
fci**KltT*«fcl*. C©*^. b>X4 2f5x/\W£©|H)l=fti& 

*«siaLT4i, ■t©aii=tt/ s fe3&<»ai$*i*fcto. H3t3te©*»+^©ft»©sj 
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£&g*£iii& (9 0 a, 9 0 b) (Dtil^CSoXt- t-hb 
a. ^«|«ISI«2 Oli, 3fe«3lfc*lC % «ri4Lfcaft-b>-y-3 8 A. 38B 

SgiA T t b>X4 2a>TO$3S*i**fl!>3iE*i l=afc-3l*T±lB<D#a)SflE 

mm nam it^-fifto-m t mmo fiuz&ifz^h?*- ±xitmo 
mt\z*tfc?z>&&&im&zm&*z>o 

c. 3-tz. iflJP^g 2 0 li. 2 1 [*UZ-feM2tlTl^Z>ffi&<D7 L —'? 
Jls?— ^'fc'i)L^li^:^l^^^fflL^s^X/\W(DMiiJt,7KO^al^*-^l^■C. 
JIB *ttt*rt <D« ft <t Mil <D £ ic fc It -5 K x h 7 * XteS 

d. stums 2 o ix« ^^E'j 2 i rtc=»tt$n-ct^,fraa>ift«. 
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nz>®&ft¥W:0&m&#i (mmomm) sum l. ^onmmmiz&^T. 
m&GLmmth%k<D&mih& (mmtft^mm.^ > h) izt$nz>Em<iLm<»m. 

-TJXftJfcP&tfb'OJ yfWWZft? . Tfc:b*>, t7X/NW<7)g®^@i:{f 

f. ifrlfSP^g 2 0 li, ±IHa. ~ e. <7>&3!£ s Pfr^RUPiT 
TiEl!]£*V U>X*4 2<!:^X/\W<t(D^(Z)7K(DSJg^b^7K(753SEtLlce@-r 

X/\X^— viglbgj5 2 4£fr LT^X/xx-x— vWS T WJ>Hi*X$4^[pJlcX 

V3 V ha)^3t<t-tr*> K*>3 -V hCD^^OFBl^^XyxXx— vWS TO>*> 
3 ^ HFalx^^ t a >^lj^ dE!ifIJiSF ( gf£I*iI*i«0 <7>|&lz*,. £Hi«f£K2 0 

91/Uf-vWS TO^Si^[Sj<7>^^7!,n^^ICIpJAno-CU>X4 2TI-7K 
^Iw. iSlMi2 OCD^StDTs r t'X/\W±<7)-tz73> Kv3 ^ hr^S^LT 

-y R S T Wt?l/\7f - vWS T ©tibial tf. 77 — 
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HHhJfc*. C©***, ±«JflM2 0l*, 77-Xh^g 9 hCl*fti 
£»<D^x/\W©»»*fi||::HL-C, h P UO^bfril^i 

4 2 k r 52L/\\Nt<Dffl'?'t7 X/\W<tPli:^rp] (-Y^fS]) lZ7K*<3iE;tx-Cl*&Z. 

Z(D£z>\zLX. 't7X/\w±0va^ h^(0^2^3t<i: va h$lJt^0 
X^fy t° >^£bfE <t *<& U jg L*r:fc>*U ^x/xwi^HftOKHfflJgEi: It© 

id 8 biz(*. ^x/xwic^r-rsxT-^^-T^ ^j5j£<Dmiti&m<D 

^©Ol/\Xf-vWS T <tSt$^--^ h P U <trO)&*f!Hl<Z>— MA<^*tiT 

fefl:^i/af-vWST^W^ 0 H8Clcli. dCD^Kteffilcfx/s 
X-r— vWS TA^lllLtct #ro^S*^$^ri^o CO|8 ClCfe^T. 

ft»4 0©fti^*|«|^U- h 2 2 c<DKJH:tiIt-&til'i t #*tili 4*1 
«2 0I4, BUtfMi 6 3$^LT3>IslJteffly X;i/5 6, 5 6 b 
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6 4|C/*;U?6 2 a *f ilf ^Ltitt**lfca»<Dft«&t5 8, «&<D& 
t&f 5 8 »ftlglS$)h-fc!«Mia2»; h3 2(D*tt|&P3 6. 

^'\XT-vwsT±<D<53L,\wtor$iz%u* (7K) -g, m&mmtfim 

*fc* M&2£fil OOtll ^i*Isli|XaS7 4. &jgH*[3jJ|Rgg7 4[-^ 

HtrH^oiHlilx^s 2. #[s)i|x©5 2 «>ftfl||*<&jl-*- aifc&osfciay /OUS&fc 

ificcfcor^ (tK) $®to.-fz®to®m*&mz*iTi^ e 

H3 2©X-'J '>h32hi-32h 4 l=«fc orM«lIS|JR«M«A<fl|fifc 
£*lTl^„ C<D««i|ilJft««l=J:y, «i*iaJ|R««|fcJ:oTlB*L#*L3S:^ 
ofc-7X/\w±a>«i*$»5fe (EUR) tS:t*<TJt4. ^H«SI3 
fcl^Tte, M«IIsIiR«Hil±'7X/\W±lzSlorL>S^«:^i!R?| LT^xwJl^ 

(IslilX) £fr3«fc5l::$:oTU.g>#, K^-f XT'— £<t*£M3TT£4i£ 

lifegtl OOT'li. ffl««M(|8 6Xt;<lftftyX^8 58, 8 5 4 *l= 
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tt»»2 4at;x-T— e?#j»ttiii 9 ret or, u*$;u/<$— >£jgs85fc 

Sfcs JftfMft9lL=. v V 3 2 0) + *a)BI|n 3 2a (ZOBBP 3 2 aOtf&IZ 

jsu**ip L<D^a«!ia)L/>X4 2*«Eit£*i4&) £En-r«9ittfliS3 2 

$&mzL-y h 3 2F*3SPlCW$g$tLfcii^lC^ s a«DD«3 2 b(Drt«mcli, 2 
IUl*<»5J:?lz:&oTl*«. Cfl)<fcai:Lt, 1 OOTrJi, BRAS 

3 2 c, ^MJM3 2e. StfC;*! €>W#lC «fe oTM^^^SIttlHIff 3 2 b 
<7)±$|5£ffl IC^ $ *lfct*ftB 5 4 £|c J: o X , JfrBfltAW J$ $ *IT 

I**. £f_, -<Di§£. BftB£3 2 c taM*B3«J3 2 b <tl£ x %L&ZL-y h 

/Nwt©M©7K©a«i»«©*3»« (»jt-ir>-y-3 s a, 3 s BT?tH«**i*) 

aW^PL (jE5SIc(4U>X4 2) t^x/\wt<D|HJ(D7Kfl!)E*flMll 
l^»0*^T. B&grtt. B£tfcB«iii3fc (9 0a. 9 0b) 05:* 

fr) fc££»»-r*iHHSfi*<, £*WBfi2 0l=J:oTilW«F*iTlv&. * 
fc. M^fil— IBtffiflilZ-ttL-f 5 *lEB$*l/i:2 0fl>BJt-b>-y-3 8 A, 3 8 
B<D«HifS»l::afc-3l\T, «>x/\±a>BB3fc I L0B#1M£;Jc*<iB£<rSM 
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/\Xf-vWS T±0)^X/\W^(D|lQl=7K^I&$tL'&nf^^. -taLfcBJK 
*tJl£-$--§>$fcaS§<Z)U>X4 2 t^i/Uf-vws TiO^X/SW^RIjl^ # 

s*vc* «*x/\w*jEicfci-j-5aB3fci L©a**ffiftnaizte(t 

5»l/ng ( n [4*0>BSr* 1 . 4) izJEKftft-C*. :iil:J:i)S« 
&{&atttt]IR (9 0 a. 9 0 b) ^fflt^yc^X/NWa)^^- — *X • u^y >y 

T?aa-r*»*tHaaa>ajiSiaa*<«t«T?**n4Ai^»*i=i4. &f*&^i& 
PL<7)F?BPia (na) **yjijn*-a-*zt*<-c* % zo>*v*>m&mtffa± 
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to*B*=.vhPU (WMPL) l=»**±MrciMLfc**IB* 

2 1 ^x,Nw<t enc a y at? ^ <fc i:fist *HBj33fe i l a>«»tt&aw<D 

*fc. Si OA. Si 0B*&*#**j:3|z. ft*©E*l=m*&*i*ft 
fei§)ttttflt<Z>«taSBJ|XttB*t % «>X/\W©»»^fiI (Hi OA. HlOBtli 

% (»#) l=fiHr*«^a>5FlB*fl!)ft^tEia-r-Bci:36«if# < s Q -r3j|:^% % 

WST±(D'l7.XyNWS®<t:0F^|zm^CD^yT7>X$|!Sr7 t c®i|3 2 f (£ 
tBSP3 2g) ts-D^Ot 'J77^Ah=1~2n,miSt/j^< 
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$tz. ^mmmmom^tmrn-i ooicj:^,^. o^/^omm^o^s^ h 

l*Lfc«»T?. aiBi-v hPU PLO&gtfjft) A^xyxWAN 

b^tl&ftSlC^X/NX^-^WS T#»ttLfc**fciri?* % Sfg^^ 
*|®J^U- h(2 2 a ~2 2 d(Ot^tLJb>)t0F B , 1iC7K^^-r^Ci:^-e§-, 

2 d t^X/\Wt(7)R^ra(*3mmJilTl^iS^$tLT:t^'5>CDTf. ^X/WV^S^ 
i-^hPU (Sg^PL) CDT^Iwfe^^^^Ox/NW*^^^^ 
h p UAN&ttft&iMl^x/x^x-SJws T*^»-r -6**35: if r=, 

(DM3S*lcJ: y|feiL£;h,<i>„ ^x/\«ffi£«I!j:7u— h«ffli£fzi m 

mflgfcf&Mtffc o T £ ?K0>a® 1^ «fc y . t* M7KI£fg± Lfc z t tf§& 

&tz* nftmmz.miM&»D.=.<y h 3 2iw^<D7K(Z)<tt$a#iiKj:?b-- h 

2 2a±Tm^©T\ t7X/\W±T*7K0)^^^-r^^*©<J:5l3. 

Ztzs 6 ic^oT. 7Ktf&&£ft3j£#& 
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x m$jmmtt£ \zmm?zoj^\=?mst 

ic@tornj£a<«¥-rsci:*<Rr«ii=7&:i>c i^jt^rjSL^jfe 

S2 0I*. ^XAXf-vWSKD^il^l^ *<D&®}73&HzMLT&&3.- 
KP U<D'&l5fr*m?5lz&m?&7k<D$ititfl>l/X4 2(DT^lc^L:-5)«fc5 
|Z N A;u:?f*6 2a. 6 2 b ^iTt &#/N\U^<D|§flj£|lt|g (^Fsfl&tf ±HB£ 
t£><t Lfc*^ ZtL<hS^lC s OiA7f-yWS TCD^ltl^l^, 

U>X4 2CDT^IC±C-5«):5IC. /^6 2a, 6 2b$i)St^/^ 

fjaio^StjlHlM^ii, S^z^hPu (ISM^Ipl) izMLT^x/n 
wcD^K^fSj^Htr^^^g^^iEiJix-ri,- TUt>*>s ^x/\a>& 

ii^i^cDtir^ri^'feg-r'Sx'j -yh3 2hi si;z*Lizjiji-r^MBt]iaiiR^6 Oi 
&tz. ±tm-i ommm-eiz. h 3 2<D-$i\zi&m-£titz 

*'J * h32hi~32 h 4 . §X'J H^5lilLfc*iifBJls]JjR^6 Ch~6 0 4 > 
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Izx 'J h 3 2 h i ~ 3 2 h 4 4M^4^i £: =t lz. iRSiy X;KZ)IB 

*fc, ±E*16»|R-CI4, ^X/\W(D Safe* BUIX^ff oTL^*4«. 

*fc, £Httflt8 6fr& K9-f l7*»l*tt(fcL. E]JM^T?iattL*;lx 
"TIC. JS£3 2 gOnfiiJICggaiLT. ^x/\w±l=»#-r*3K£<SiftL-C* O 
x/\W±AN6l8E3K-r*«k5r=Lr*AL^. 

*to)iLfcA«, zttizft^r, ffimzfis— hco— §p 

l-^Jni&g^ltit}^ (90a, 9 0 b) U ^iCffll^g^SSt 

&tz. bit. ^x/wvcD^jsisizigiiTi^A^ &K&*iJ9r 
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»*tt«tt. ^x/\£&ftfi (7>P- Ktti^OD- Ktt«) <bl*i&ll§l&fc 

£^x/\am— Kteg£ L.&Tk&S^x/xcDy KteMt LTtAt*. 
ZCDcfc5^Z irli. g^ar.^ hPU05t5ii:^iAXf-vWST (<fcyiE 

- KB#lz % y hPU*^x/\(D^i!l<35^lc^:t,^^«fc5^-r^z < !: 

- K&S<!:7>o- Rig i: Z(7)fiS 0fcS5) "el*. 
■TtLA>(77±^l^^-r#S-r-l)«fc5lC N ^1/Uf-yWST («fcyiE«tl::l4. 

***««LTfTO-C*ALV w<D»^ -gU>X4 2 <Z)T^lCfS&7K 
*fH\ frou>X4 2(DT©7K(Z)^7K^fr5 z £fc< , tttttto^x/Mz 
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h3 2£fiH^<T4,&Uo A^S^^tfifeott. SmiPKDb^X 
>X4 20>ffll> (Sll32f) h$ffll*.&£* ^-ftbtf) 

t om \zmw zmtz l fc^iti i -> -t? x/\w±a> *t& (dem^hi 
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i^RSTi L"C, «*tf#«¥2-1 6 6 7 1 7#4M|ftir|- H ^^ 4% b 
*4 2) t->x/xwi©IBK*#*»fcLfc«»«l«ft< 

3 8 A, 3 8B0)tf«tt* (SIX9IPL (U>*4 2) fc ^X/N W <t©P B 1 
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$fc£*#)£|Z|&L-C, 2 01*, g^SPL (b>X4 2) <h«5 

x/\W<l:(DP B 1<D7jC<Djg^'tf$S(7)||;liJfi|<i: % ±fE-f >-r<? U— $» -fe >+M 4G>iii 

*fc, ±Mzmmmmvit. ^Mi2oit &mmm&t. iztimtm 
±tEmmmmxit. ±«»8i2oi4, ±nz(D<s: ?iz Lx&tbtzmm 
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;gg-t>1^38A. 3 8 B0aj*l^*O*^Tji*^ltii^ (9 0 a, 9 0b) CD 

h^T-S?3 0©^8»$«l|f«J-r*«fc5lcLT4,mi>o 
Hiftlk^cDMiEft <bf 5 «fc -5 1= L T * «fe L> 0 

<ZH£(D#«JJxm (SUMS, lEjjUifcM, f-fXh-vaX fMfcif) <D&W> 

tf*kcz>®£\ziz. M^mmt (aftmiB) *>sa«*b 

»fr"T E L T*i jE z> cfc 5 l=-r*itfA 
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#.\z % *mM<Dn2 0)nfamm$:m 1 1 a~ui i Fiz&^xmwr&o 
So z<Dm2<DnmtemoMHbmw.viz. ±mmm&2oiz&z>}&#;t&®oL=. 

5 d: £1^(4. 't7X/NW±^<D5{s&7K&l^C^lc#-5 7KOlsli|X (»*) I*— V}?tt> 

titei*jn&m£* mma&in&j&mtmmzLXs t>x/\£&. pjrseom*! 

o 

n u~@i i Ficii. n2(DmifomB\zm&miti&w.iz&ifz> i ocdv 

3 ^ H^lCMt-Sm^^fctoOOX/x^^— vWS T(7)^S^0^7Kl!l^ 
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3 ( 0 £ # - ^ r s t iia£iS] # izgRftsecfc c tz mm T'iEiS 

$&7kmw\,jm6 2 a & ffitiz-?%&/tji,7(Dm&fflm : £in : 5 c zom i i a 

(wtr) tiu ^inwiSi:j3L^t7Kl:a^fcf« 

g|1 1 Blz^$;h,&£5(c. TlCfcttWtfcfc* (WTR) I*. t7X/\X^-V 
WST (»}x/\w) ©1£l&<i: £4,lzj£fr*& 0 :0H 1 BfflttiM^t© 

*lt, vaf H«*sA*<»3tii*i=iiLfci*jiirii(ra»tigflii=»3fe3&«fT 
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^i/uf-vws xf-v$»lti oi*<fc yffift^tL. Hi r 

/<;U?9t6 2 a ^fl|jjg-r^#/^UW±S$ti^o fit, HI 1 FlZ^^tl 

* J: 5 lc^x/\w±©7K*<-r^r»***Lfc«l»-c^W»S11 2 o lz«k y . 

fit, ±tiMtt2ooii$oT, x^— 9iz«ky«ra«<o* 

1 fcRM*l=, -)i/\7f-i?WST©i/3*; hW^Tr^e^ 

— ><7>$e¥K at;c*llzraJWLfc^Xy\W±^(D<&»7K»l^tf*5*t*. CCD 

JS^ii, , >x/\wa>»«i^fi)ai^'>x/\±iz«i&$*i«s*ogs[*i«5^iRii4, Hi 

d0<fc-5l~L-C, ^XMW±(Dva^ H»«0>MB3fei: v a ? httJCMO 

m\Z£&&&3.=.y hPU (S:I23fc¥^P 2) <t 0X/\7.^— v 

wsT±©^x/\w£<DM£#t?JSfi3 2 f a>W§p^©7K©^&t/frfSBOIal 
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s a izm? zmntzft => titi-, m^tomi l 5 t^eux mat 

Elc^$tL^,cfc5l^. va-; hums AlzSrt<5>S#;*<*l7-r£ 0 
/^U^6 2 a ^1tJS-r^=§-/^U^^±BB$tL^o *LT, Hi 1 FlZij^ft 

fit, i«i»git2 0(Dtt*(DT, x^— 1 9ic*y«rao* 

1 ©*ffiJ&»©»££RM§U:* Oi/NXf-vWS T©va U!fl*T"y tf> 
±^(D?!&7Kli-^m3*Ui:^o 

— >©$e^)> &i;c^lC^Lfc«t7Xy\W±^(D$&^7Ki!l^^tTt3tl-i>c -© 

1 1 A-11 1 EO)i&£;tm-te&&5lZ. £«Q{tPSS2 O |C J: o"C 

ZO.kdl-L-Cs -)i/\W±fl)v3-v h«J*©j£Xll3te£ va v hfMMHI© 
X t- ? fc° >y»ffc £ y ii L ?rt>4Xs 0 x/ \W±(D^i![©E® IIHE £ LT© 

JiLtlfcBJL *m2©iliifc^©E7fc^§l::<fc&<t. fr&©&*6« 
ii:J:^2Z.yhPU («*3te3*3fcP L©U>X4 2) £^X/\*t— 
WS Tx©'} X/\W£©m$£t?J3fi3 2 f ©fl^©7K©&$S&t/ii'Ji&©[I] 
&7k©[5]J|X*^ ^x/\W±©#va y h^l^-r-S)S3fel)f^<!:^ 
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va ^ h^jgcDm^o)^, aie&^&p lcdu>X4 2 t->x/\wt©miiz 

Mmi^cfcyislJlR^^^c -CD±i"&. «IS**lfc7Ktt, ^X/\W(D^2^|bJIC 
Sot U>X4 2 £ r t?x/\Wi:0^$3iEti»'5)o tOtzLb* f t7X/\W±lrm^^ 
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<B^£ft*^yg*£4x*U£, z*ilcj5CT»J6©E|J|R|-ffl^&*i5ftJ&lHl 
x— ^©«:&fla>»ttl=J:oTR3fe«*a>*>3 ^ htttt®&Jft*tJRift&j|t I 

lwek-S7K©lE]i|X^7 LtL^. ^Otctbs t7X/\W_t(D&3fclFJ (bi/Xh) 
fcl*. *fc. X^'V t°>^[S]a)^7X. @Jfc««£*< Ci*<T?*So 

«a>56a»fiia)iwrai^«ift(a«i=sijaLfc«fja cxiwoiMr-c). ^i^mi: 

iJftfa^^hPU (JftiBft^fcP Lfl)U>X4 2) ^I/Uf-vWS T 
±0^x/\w<i:a>PB , j£^frjSM3 2 f ©rtttlz^x/xwcffrR^lRK^S^fil) 
©«*ffl^&*A<«t&**l, ^x/\w^K$-fr-5,ISlcU>X4 2<t^x/\w 
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2*fill-»»*1±*Kl=* U>X4 2<t^x/swa®i:OP H 1(i7K^«i:yjSfe$ 

±IBm2(D|lli£^Slw*J^T. 0)J*.t£H]1 2U:i*£;h.&J:?|z. 
1&m=L-y h 3 2 a)TSSga5l^. #«^fiUcB8LTlinilLfctttt(DttlSn3 6 

({ERttflM) I A(D*Jfe**«(J!)ttBrtlC»«-r**C!)) 
<D*«^lRia)B5«fl!>tt«l=. 36«^fillcWI-ilEM«»a>tb«y 8 7 a. 
8 7 b£Rl*T*,ftl\, = 3 6*<#1 oe«**ifctt«iy 8 7 

a, 87 bV4±W*>itltz&f&t&PMZ&&n 3 6(C*tJ&LTlHl|Xt : 5 2##i;*: 

i=jti:T«y*?i* c*iizj£i:T7ica)iaiJRicffl^&4i*iaj|R*5 2$«y»7L 

SCttLn*^. C<DJ§£, &$SP3 6&tf 1941*5 2 (Dffly B& 

ttSft#£U -t©«fca*:*ltS/a ? h®4>lzli« I1 1 2 3 h^S A 

B OidtlttlSlSKD^ X4<ftO'>a v h«« («7i/\W±<Drt»©->a 
Hi*) letter :©*iti/a9hsA, <d^jl/\\n±<d 

SA„ $B3fe-r*B»=l4» ±tMPSS2 0l±* «a.tfBI1 2cb|C#T'^$*b^ 
«$SP3 6Qfr£,7k#&fS£*U • T?3F$*lSBJ|R*5 2 QlCfco-OktflBflR 
£*l&«fc5l~s /^»6 2a, 6 2 b©#/Ol>^(DBWttW£tf*.tf«:l*. 



WO 2004/053955 



PCT/JP2003/015675 



71 

tl#l\ ftoT, S3fe^©va^ h^is£&n<7)^x/\w±0>S&#(D7K£^7t 
h22a~22 d^t<t§Ct* t t*t^l^T?fcoTt, Xtti/av h 

T tmmizte7k&&±TZ>®'£\zr>^X&LWLtc (IU1 I E#i!)o L^Lfctf 
3f:f§Bj^ctLlcIlbtL'i) : t©r*liJ5:< , «x.ldU Bll 3A~g]l 3Fl:i 

$ *i -5 £ 5 ^ >x zmm-? h z 1 1 w^-e fc & o 

<;/ hffttS A(D&ft!*<tt&ttC (&7k&S <*&7K*5 8<Dtt1t)) l:SJ31LfcB* 
£SI»£tt2 0l±« /*;b?S*6 2a££EflU Zfl>fcl*»3fe**7*-e- 

«SH*<«r5fiLfcEHl 1 A-11 1 F<Dm^tit^^OX. SM«D$§7£"t-a> 
8fT$ £$a$S-f Z>zttfX£& (Hi 3E, 111 3 F#SB)o fifcoT. i^#7X§B^ 

<Dft±£m$>ZttF5IffcX*foZ>o zoms&s va ? h^H&S A\z*iir&/W 
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-t7X/^f-vWSTfl)va^ hM^T-^e>^tt^©BB*6«riclalJ|X««llc«fc 
•i>7K<DlslJ|XA^7 LTl*£> (HI 3 F#88) e 

;U§P. @JR*5 2. »i;*l«ligi|R««t«lfie-r«X'J«y K3 2 ha, 3 2 h 4 
At*. Z(Di§^ b>X4 2 LT-tCDJIIfflfcSfcin 
^X;i/gp s 0JR«5 *-0>tt#Jl::3fc£y X;wgp, ^D3 6Sm 

f5 8£OTL-Cl^„ 4 AlC^$tL-i)^<*$&^J.^^ K3 2* £*1 

$j(DI&7.|of 5 8^b^P3 eiBLZSXfcs Xjv®i&ifrLXl&7ktf¥rt>*i. *a> 

*&7K£*L*:7ka>-WU>X4 2£<D5fc$ffl/ X;uSPJti;|5IJiX^ 5 2KJ;oT^ 
7k£*u TKi-l&KiBALfcStmtftiaiaFil'U fU£#U>X4 2<DT^iii§-T 
-SO^WJ-r^o U>X4 2©T^®yfeltfc7Kl*U>X4 2^«ljO>3fe 

^ y X;u^& @ j|x ^ 5 2 k £ o t IS ilx £ ft 6 o 
zoiS^lwfc^-c. ±5!i(7)3fe^y X;u«k Site*, 5fc£/X;ug&. GMSP3 

6Wi^f5 Sfciftt, U>X4 2£4>'C>£ LT*-0)JlH±i*Ki&-f Lt^: 
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;b^t»*&7KL, jts»is]©iBr^i=iaii-r**s»*/ x;u^e,7K^iHiJix-ri>ci t 

^x/\Wfii|lc{£fiT<5 U>X4 2d, 0iJ^lSEl 1 5 Mtftlz 

LX*>&l^o CCDH! 1 5(DiI£i^li. ;W(DIh11|X^U>X4 2 lC^fi£$tlfr7L 
^LT1t*)*i*. ^©cfcdK-r**:. i^MtlslMit ^SiJpt^mo 

zo)**i*IhIJ|r$ & ******* £ 7 -r £?8<*lslURgES* X 
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s^iPKD^t, maiMm mmtiim. ^-?>&mw) ommizm 

l^3fc^?U-h (¥fT™«*) TffcoTt&l^U 

U>X4 2) ft, fiBBJ^i LOBBItic^oTU^X hfr &$6±T<&H*tfctt*-X 

u-ct* «#s«ift-r*itiwri=*«>3pfT™«^ift-r'B*:ftT?A<, mat 

<fcy t'>L*£< LT*©ISIB£"C*£IBy'h$< Ltfc< Ct^lSLL\ 
©HfflUzttl&^U— H2 2 a~2 2 d #R If b *l & =fc (35 £ Lfctf, *f|BJi<7>* 
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m&2ft%fe&fimfo*T-is±frb&tite^&o\z. ^(D&1&*7—V±\z 

ffimatmwv. ftmw-i 0-303 1 1 ^^gicp^^Ti^^afc* 
t- v± \zm%.m t <d j&wm &$mL. © * 1- .5 x / \ % y&mmtttm 

S I - £ JS M rT hI t£ t» O 4» fe -i> o 

tLfcrf^ C*Lf^|St,-r. KrFl4v7U-f (a^&S 2 4 8 n m) 

Z*lZ> U-+??tb\ZWiZ, T\ D F B*mW U— 7 ^ L>— An t»f§ii 
£*l£^ttJ|!L X(*nr^HE£Dm-^SU— ^K.I#x;Ut*t7A (Er) 

(Xf*x;ut*-5Ai:>f y^fcf^A (Yb) Oiai^) F-zfZtitzyr^/t 
-T>^T*iii|iL. ^^^^^fflUT^^Iz^S^Lfci^Slifie (#J 
JKfil 9 3nm) ^EH^T *, &l> 0 

xom'i^&mifcmwizttxmBm&mizmmx'Zz. zcom^. 7x^ cu 

^•0)1) t&m Ct7X/\) i:^[5l^±Lfc^-e||^fT^-g,^^^#. 
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cram, ib^si^) ^-r^cti^y. ±e&£ffi]&ffia>8%£B 
=? % -7-r^n-7«>>, mel, DNA^^^3B:ift«ai-r*fc«>©»aifew 

*fc, #^t*i^£^©^2p^/Wxt£ltT?fc<, ftSft&B. EUV 
HftSEB, xH83fcHB. &^®^S7felSffi^<i:T^^$tL'5U5 1 ^;UXIi 

*te*-r*B3t«Bl=t*»W*Slffli?#-So duv 

vuv (XffiKft) 3t3EPif*fflL^*B3t«B-ei*-*Wlcailfflb^^;^ffl 

15. 7?ft7y*^A, XI*7K»fci:*<ffll*&*i*. 

*iw±a» Lfc»*»B* u w?z>4 T.mx°mm ufcx/w ^onm^mo 
mi 6\z\ts t'Ux (ic^ls liofiftf^, cc 



WO 2004/053955 



PCT/JP2003/0 15675 



77 

2 02 (7X^f^7f^) iZtSl^X. ISI+LfclHl^/^->^MLfc^ 

S^lC«fc-3T-t7X/N±|c|||^OlsII^I|^^J?g-r-5o Zl^X*. 7.=rv 
-J2.0 5 (T/U*m±LXX7-vZ?) iZfcl^Ts 2 0 4 xmmZtltz 

^X/s£m^^/WXi|fi:£-C£*T? 0 Z(DX^yy2 0 5|-|i, 

g&Cl. Af^2 0 6 (m&K-TVZf) IZ&l^X. Xf*^2 05t'M 
X<7)IM^5il2^X K W^^X K^0>^S^^t-5o c-5 LfcXfl 

TI*^X/\©a®£^<fb£-£-5 0 Xt-^^2 1 2 (CVDX-r«v3f) ICfcl^T 

tt^xyxasi^i^M^^fiE-r^o ^f^7"2i 3 cmmBtitxTvy) iz& 
^xi*<5iL;\±iznm%mm\z&-oxitm?%o ^t-^2 14 wrisn% 

^r^) icfc^rii^x/M-^^-^^fr^atro ui±(Oxf'^2i i 
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LTLx*aj»ismo)«is»(D»ttJ«»$x^^>yrz«kya?y35S 0 fit, x 

^*o/w->t9i/\±i:ii?t*ci:tf"c*4. conn, nmmmo* 

31 LT L^-i> 0 
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m # (d m m 
iiiriBiiiiR&«T'!giiJiT^^^ : &m 

2 . If 1 ICfBStOm^SlZfcUT. 

HtiiBa^xT-— v±ogriBSifi0i£®^iit(DjiH(7)^^< t&—&\zm+z> 

3 . i iztmomatmwizisisT . 

MIBMlfilslilR^mii. frlB^^^lcH LThuIB«^(D^Sj^[rIC7>^T' 

4. m*TMiiznm<»m*!tmwizt$i\-c. 
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it. 

^^\^^^^^uz^^x±c^mtm^mm^mmmt^miT^> 
&%.®mzmizffi?Lz>&yt$tWo 

s . si3ft3K i iztm<Dmxmw.iz&i\T * 
^^ti^mmiz^^wo^W}^^t^izm±T^mmmm.^m.izissi 
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11. m*mi izt&m.<omiftmmiz^x. 
h&ib/ - > & i£mm?}tttT'mmfiL± izmw? & tz #> , m bx *;u*- t* 
- a c: % l x mt bs*sx -r - v & m 5t <d mtt ft i-iEia-t <& $ ^ ( - ^ ^ 

i 3 . 1 iztzmom^tmmiz^x . 
mti^m^mzmLxmumm<D^mi5^o^yjxm^<D%mt:^T^ 
< t t—oo%7^m^m^m.izm^hmtfbmmo 

1 4. m&i&Mztmomtft&mtzis^x. 
BufB&f^^tiitjfBg^ 
^<tt-yj\z^^xm^i^omm^nommmm^m.izm^^mtftmmo 

MIB^^^tmBS4S^x-v±<Dfj|B*ffi«tor B ^^WWlc^-trSI 
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22. m*mi sizmMamftgimizis^Xs 
mtzmi&i&mz* mu&tsioy&myDftoikJjmfr *mz&&vtmj(k t miss 

2 3 . If &m 1 5 »ClBmCDM^glC^3L>T. 

— A iz^ L T mSS*5X t 1 - v ^R>f ^ (D (Sj iciElj^- -g, lEK^ ^ M it ^. 

2 4 . fft$a 2 3 diemog&^Bizfci^-c. 

2 5 . m*m 1 5 KfE®<Z>^3fcggKfcL>T . 

mu^m%^Jk\zm\^xmmwLo^m^no^i:m^<r>%^M^^ 
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2 6 . tmm i 5 izumnmiigwizte^T. 

<t ; 

2 8. mxm2 7 iztmnmatmwiz&^x . 

2 9 . Bt$& 2 8 iZfBtlO^^SlzfeUT, 

3 0. m^2 7\z%^w.<Dm%mm.\z^x. 
its. 
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31. 2 7 i3SB«®S3fe^g(=fe^r . 

3 2. I»*fll2 7l=IE*a>»3fe««l=fcL\T. 

3 3 . ffi*m 2 7 izumomtftmmizts^x s 
mmmi&miz. itreatf ^ra^rAi^vr^ii^ e> «rtB&i£3fc¥& t miss 

3 4. »*a2 7(=E«a)»3t«BrcfclxT, 

3 5. 2 7 iztmomitmmz&^x . 
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3 7 . fitsfcJS 2 7 lCBE!£tf>^fcgBKfc^T , 

t*-o©«Cj&lilJ|R««l*Mlc«t7L-6ll5tM. 

3 8. »*«2 7i=c«a>BatMi=*5i^-c, 

ftrfB&i*#^<tiiirfBsiK£<7>^ 

$n^^i: ; 

«riBjaf**Buix-r-siaj|R**i ; 

4 O . $mm 3 9 lZlBS<DH3t^S^fclNT, 
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4 2. fll^ 3 9IClBi£d>^^glZfc^T, 

— Ales* l r friBS«x^-i? $rft soti^ isj izm-r zmmim zmizm*. 
4 5 . 3 9 izumomttimwiztei^x % 
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4 6. if ^3 9iznm<j>mnmw.izte^T. 

t ; 



4 8. «*«4 7IC|Ei£om^SlCfc^T. 

m*T-v±o&fak<Dmiz&&zm&-rz>zk&mk-?z>m%;mm.o 

4 9 . If #314 7 fcffi»©B5tei*«l::fcl*-C. 

m*T-v±(o&&k<Dmizmi*$ : mife?%zkzftmk?&mft3iW.o 

5 0. |f#3S4 7(^IBl£a>g^«l-fcLNT. 
MIB/^->^3£S^^TfrlBS^±^$E¥-r«.fcft. fltrlBx^;u^t* 
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-Aizm lt BUiBSte^ 7—v zmmo^xft izmnt zmmzk zmizm *. 
si. m&ms o izsmomnmw.iz&^x . 

5 2 . flt*a 4 7 i-ls*©Il3fe£«iza3i*T , 

5 3. »*fl!4 7l=E«0»3te*«I=fc^T, 

t*-j5iz&^i*xmft&fr(omm&ft5m&mm&mizm7Lzmftmm. 0 

54. tt#3l4 7lCfE$t<D^fcI£SKfc^T. 
MttlzmfL. 
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t ; 

mt ; 

BuEJSMOrtfiJI-iitrEgtl©^!*!^^ <t 
5 6 . ftJfcJl 5 5 . 

5 7. S|3fc3$5 5lcE»(D83teMlw*5l*T. 

«TE«i*a>tti&i=ffl^««f6n*«rE**a)»»^i=j6i:r«iyaix.*zt 

5 8. §fjfc3S5 5C:E*<D83feSS«IZfcl*-C, 

5 9 . navx 5 8 iztEmcomtftmmiztsi^x. 
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6 0. 1S^5 8lZlBt£OS3t^S^^^T, 
6.2. 11*315 5lCfB«<DS^SI^33t^T. 

6 3 . it** 5 5 iz§zm<»mytmw.izt$^x. 
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t ; 

6 5. m#m6 iiztimomiftmwiztei^x. 

6 6. IS^6 5IZ|Sm0^^ffilC33l>T, 

6 7. nt*gi6 6 iztmomitmmizft^x . 

es. rnxmeeiztmomftmrniztei^T. 
mim^^o^mn^com^^itmizwmLtzm^vmii^mmiz 
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6 9 . m*m 6 5 iziHmo^^sic^ur, 

7 0. »*^6 9lZffiSt(D8l3t^gl3fcL>T, 

mw.0 

7 1 . MM 6 5 lzffi®<DS3t^Slzfcl%T, 

LTttEx*;^e— Aj^lBlt$4i*«rC»tt±(DIB««l«^6*#l=ai«W 
7 2. »**7 1 l=E«©B3tSitl=teL^T, 

7 3. it^^7 i izszmomatmwiz&^x. 



WO 2004/053955 



PCT/JP2003/fi*5675 



94 

mm.. 

7 4. ff3fcJg6 AlcEftoSMfcSltlZfcl^ 

75. x*;nfif— Aicty/**— >£ijbwl» s^s^m^o^s^iBUw^ 

fit ; 

«rEHB©rt»l=»tt:*tt*fc-r t ; 
7 6 . tft$a 7 5 lzE»a>B3t»atte^T, 
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7 7 . tS*3i7 5 lcE«<DB3fc««fcfci*"C» 
jfcfcCD&fS&imElslJlX^ 

7 8. siztmomtftrnmizis^x. 

7 9. »#*7 5KfBtt©*3fea«lwfctvC. 
t ; 

ftLfc'>#< t*, i o©tti&p^&«rE*ffX7— i?±©«rE»*t«rEaie 



8 1 . »*fli8 OI=Ett©»**«l-teL^"C* 
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8 2. »**8 OI=E«(D»3t*1tlZ*J^T» 
fT ESie#3*» \zML ItTE j£5S:fr iSlt/Sot 3K*i & jftfls© ±3S«I T? Sfc * <D SI 

8 3. »*3I8 OlzEtt©»3tSt1llCfcL^X, 

ffirEtt&ttMftf** KrE»«o)»»^fijfl)flt*ffli^e,«rE*<*$«i6-r-5zi - 
s 4 . 8 o i=EKa>»3tMrzfci^T. 

8 5. x*;u4ftf— AtJ:-y/<*->*iB?BL» aMS£Brje<Dj»:&fill=» 
» LT«rE/<*->€a»*^*t* LTItrE»a±a>«*«>KH*J«fcJfe* 

t ; 

MsBSaiCDSafe^SiroEM^ltroitrE^S^I^iD^aizjSCT^E^a) 

LfciMt< ti, i o©««&p*vfe«rEai«^T— i?±(D«r 
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8 7. »St*8 5l=IB«CD»3t««l=fcL^-C. 

8 8. at$4f8 sizmmomftmwiz&^T. 

9 0. m^8 9iztm<omiftmm\z^x. 
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9 1 . mxms ouzEKGDRafcssiti-fc^T, 

92. »*ai8 9icia»a>»aflfc»ilicfeur. 
fre&l*%¥S&flrEaME&®m^ 

93. it^8 9icisi)tog7 l fe^Micfc^r. 

94. 1***9 3iztm<omtftmmizt5^x. 

9 5. x*;U4?fc*-AI=cfcy/<$->£J!SEU ffiTE/^->$«IB3fe*3R 
t ; 
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9 6. 9t3frK9 5lZ&mO>mittmWt~]8^T:> 
9 7. Ht3fc3S9 6l=EiM>»3fe»1Il::i3^T. 

-Aswan- $ n *«ria»s±(o«**«rtE5a#*<aa-r s m iz± c & to few 

9 8 . 9 5 ICsEIKO^fcggKfc^-C, 

9 9. |f*^9 SlrfBmom^fil^fet^T. 
100. |f3fcJS9 9lCiBi£(7>^^Slc33lNT. 

ttrEnmai*. «rEj6«iRia)M^i=j:oT±i:*jfe**ipj©*s« 
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10 1. ffi*&9 SKiEKogftgSKfc^T, 

10 2. O 1 l=Ett©«*«*l=*3t % "C, 

10 3. tmmQ 5lzlB«©»3fe»«l=fc^"C. 

10 4. »*«9 5l-IB®0>^3fe^MlCfc^-C, 
lijlE&f^^ t TtiTE&ffi t ©IB (D $4* © £ & tB "51 ;£&-tz £ M 

105. »^3S9 5icE®a>S^Si~fc^T:. 
*l»Eaie*^3R*^LT«rE**±i-IE9'r*»*»«'efe-3r, 
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10 8. StJfcJS 1 0 7 l=EK(D»3ttt«l=*5l^r . 

*rE«IB3fc3*ifc t BUES4JE <b (DIBfl)jfti*tt«rE3t**fiI t ¥frl=SMu 
frEHSSBIi, «rEM*fiia)E*»*l=*^t^TB3t*f*08BSS*fT5 

109. 1*^311 o 7 izE*a>RateSiiti=teLxT. 

110. Htjtmi o 7 \z^ma>mtftmm.izisi^x . 
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111. h*js 1 o 7 izuMnmftmm-ts^-c * 

1 1 2. x*;u^e— AlcJ:y/<^— >*BBWL, fltTE><* — i/fcSIB*^ 
<t ; 

1MK58M**BJ|R , *"*BiK«M*fc ; 

113. fg#«1 1 2U:E«a>B3fc*11l-*5^T. 

«rE«#**«*i**«rE»«±©*i**B«^*-t*««^^*»**«* 

114. tt«9ll 1 2lzEB©B3feft«l=a3l*T, 
IBrElftlBft^lfefcWEtt«tOlBI=JaWWI-jft*A < «l***t. 
f&E*«*T~-5?l*, HrtB»*X^-i?l=«***i'*:«rE»*©JIIBI=. ffl 

B**«BfcisiM-a>TO»*B**::fc*i«»fcr*B#*«. 

115. »**1 1 4lcE«©B3tSttl=*5l^-C» 
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116. i»*jsi i 2iztmcomtftBm\zts^x % 

117. i 6iziBi£<Dii^ei=fc^-r. 

mimwmmz. mu&&ft¥mz&-oxjim£*i&&mtmz&fiLm&t 

lis. &m%^?h<»®mm\zmmM\zfo&*%m-?z>tt*,\^ x*;u* 

t: - Alz <fc y / i* - > L . WE/ - > £HfrE1£^&3^ t HirE&tt t 
<h ; 

mffiSf^3fe^^ft^«©^^I2ja<*^lH|J|Rl-^^1 Iali|X««i ; 
*rE«IBfMtl=** LTWE* 1 EMJiJ: U *rtfflTMfflE?fci**lslJ|R-ri>S 
2imiX88$S£ : £SS3te£So 

119. 1**411 1 8lZ|Bfi4<7)S3tli«lcfc^-C. 
1 2 0. ffi*3i1 1 8I^IBt!t<D^^Slcfc^r. 

«rffi«»«*t«[E*2iiiJiR««i(Diaj|Rttiii:(0fiijic. «rE«*6««©*» 
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12 1. 1 1 8 l=tB*<D*3fc8«l=*5^T. 

iWIBlfi;ie*^3Ra)tfiillll©fti*S»«t-**«**SKJc«^. 

tttnm&mnfr ^vmw&mit. m&m%mm\~ j= ssu*<dsm& t Mfr l t 
i 22. m#sii 1 sKKmom&gSKfc^-r, 

123. IS*^1 2 2l=e*a>»3fctt«l=S3l*-C, 
fllE^J^J^B 14 . «TEiS«3fe^3R 1= <fc o r ff* j£ $ *i & &® i: hu £ 

12 4. ItsfcEl 1 8fcE*©*3fcMI=fcl*-C, 

1 2 5. a«*^*fl!)«iii«l=»I9rttlzffti*S«i#-ri>ti:tl-. x*;udf 
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